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Analyses using the three sources have been reported in detail by
Houghton et al. (1983), and comparisons have been made with other, less
comprehensive analyses that appeared to reach different conclusions,
such as those of Detwiler et al. (1981) and Brown and Lugo (1981) .  In
each instance, when appropriate adjustments were made to include all
major factors, such as decay of soil organic matter, the analyses
converged to a narrower range. Olson (1982), on the other hand,
estimated a net loss of slightly less than +1 Gt of C from the
terrestrial sources in 1980i the estimate was based on lower appraisals
of the mass of carbon per unit area than those used by Houghton et al.
(1983) and interpretations of changes in the area of forests that are
difficult to document.

The results of the application of the model using the three sources
appear in Table 3.4. The range of the total release of carbon from the
biota and soils into the atmosphere since 1860 varied little, between
180 and 185 Gt. Most of the difference occurred in recent decades:
the range of estimates between 1958 and 1980 was 52-70 Gt of C. The
annual net release in 1980 was estimated as between 1.8 and 4.7 Gt of C.

The model was used to test assumptions about the dfta and the
significance of various biotic processes. These tests showed that
lower total releases over 120 years could have occurred if agricultural
land were taken only from nonforested areas (5b in Table 3.4), if there
were reduced decay of soil carbon (8 in Table 3.4), if there were very
much more rapid recovery of disturbed forests than experience dictated
(10 in Table 3.4), and if there were substantially less carbon in the
vegetation and soils than sources such as Whittaker and Likens (1973)
had indicated (11 in Table 3.4). These changes were all applied to the
population-based estimate. None of these modifications turned the
biotic pools into a net sink for atmospheric carbon at any time in the
120-year period. The annual release in 1980 reached a minimum of 1.7 x
10 Gt of C when the assumption was made that all agricultural land was
taken from nonforested areas. That assumption must be considered
unrealistic? it was included in the analysis to provide a limit for
comparison.

3.3.5 The Biota in the Context of the Global Carbon Balance

The effort to this point has been to summarize the most probable
transitions in the biotic pools of carbon globally over the past
century. The results are not consistent with current estimates of
other segments of the global carbon cycle. The global carbon balance
can be expressed as

A = F - S + B,

where A is the increase in the carbon content of the atmosphere over
any period, F is the release of carbon to the atmosphere from
combustion of fossil fuels in the same period, S is the net transfer to
the oceans in the same period, and B is the absorption or release of
carbon by the biota in the same period.